THE main purpose of this paper is to attempt to demonstrate the close relationship between urethral inflammation and upper urinary tract infection in women of the childbearing age.
the desire persists, and patients have reported how they were forced to sit on the lavatory for hours on end passing only a few drops of urine at a time. Terminal haematuria is common at this stage. Sometimes dysuria is present without any frequency at all, particularly in young women who say that they can hold their urine for four to five hours with comfort, but are afraid to micturate. Under such conditions acute retention may easily develop.
The acute symptoms which are associated with very marked constitutional effects, may last for several days, perhaps being severe enough to confine the patient to bed, but more usually the whole picture is less severe and the symptoms have completely subsided in a week or so. Mostly these acute cases are seen and treated by the general practitioner as "cystitis" and if they subside rapidly they never reach the out-patient department.
During the acute stage the urine may be infected with B. coli and contain pus and red cells, but it is surprising how quickly it will clear completely in some cases while the symptoms will remain. Cystoscopy performed very shortly after the acute phase may reveal no abnormality in the bladder mucosa at all, but the trigone and urethra are nearly always inflamed. The urethroscopic findings are, however, very transient and there may be nothing abnormal to see after a week or so. It is not until a chronic state develops that gross findings become common. Chronzic urethro-trigonitis.-A high proportion of cases settle down into a state of chronic urethral irritability, which, punctuated by acute exacerbations, may go on for months or years before the surgeon sees them, unless they develop an attack of pyelitis. The symptoms in these women are primarily frequency and dysuria, the frequency often being worse in the morning than later in the day, and although nocturia is common, it is never as severe as in tuberculous cases and may be absent altogether. Dysuria of a burning nature usually precedes or follows, though it may accompany the act. Sometimes dysuria is present without any frequency at all, particularly in young women, where pain or discomfort long after micturation may be the sole symptom. On the other hand the dysuria is often associated with urgency or precipitancy which may be so acute as to produce actual incontinence. A feeling of incomplete emptying of the bladder, suprapubic pressure and attacks of terminal haematuria are common findings. Folsom (1934) and Winsbury-White (1933a) have both drawn attention to referred pain from the female urethra, such as pain in the loin, groin, thigh or suprapubic region. Folsom describes the special iliac type where multiple abdominal operations have usually been performed without relief. We must all have seen such cases. Personally I believe that many of these pains are due to an associated ureteritis. It is a surprising fact that women will put up with such syfnptoms for years on end before seeking advice. The clinical data for this paper has been derived from a study of 433 women of the child-bearing age (15 to 47 years), who complained of some, or most, of the urethral symptoms already referred to, or who were admitted with pyelitis. Apart from a general systemic and a careful gynaecological examination, a full urological investigation was made in every case; this latter included microscopy and generally culture of the urine, cystoscopy and urethroscopy and in many cases excretion pyelography. It must be emphasized at this stage that it may be impossible to demonstrate the true urethral pathology by cystoscopy alone and the urethroscope, preferably an irrigating instrument such as the Geiringer or Swift Joly is essential. The total number of patients with evidence of urethritis was 310, 132 having an associated pyelitis as well. A noticeable feature was that more than half of them hNad suffered their symptoms for a year or more while most of them had received medicinal treatment from their private doctors with varying degrees of relief, but the symptoms had quickly returned. The histories in some cases went back eight to ten years, exacerbations being treated with alkalies, &c. The age distribution is, I think, important. 72% (35+37) of the 187 urethro-trigonitis cases were evenly distributed between the 21-30 and 31-40 age-groups. However, a detailed analysis of these women showed that the first onset of urethral symptoms dated back to the 21-30 age-groups in 48%, so that the chronic cases tend to be seen in the 31-40 age-group. 63% of the pyelitis cases otcurred in the 21-30 age-group, at an age in fact when acute urethro-trigonitis is commonest. Incomplete abortion has always been given as a frequent cause of urinary infection, but its role as an aetiological factor in urethro-trigonitis is not very convincing. Only 3% of the group gave a historv of a previous abortion, and most of these wvere eight to ten years before, although one woman stated that her symptoms began after a dilatation and curettage two vears previouslv. Under 1% of the pyelitis cases had had an abortion within three months of their pvelitis. I would say that the case against abortion is non-proven.
In the same way, normal childbirth would not seem to be an important zXtiological factor. As one would expect, the majority of women in this age-group are married, but although many women say they were perfectly well before they became pregnant, the percentage of childless women (53'0,) is extraordinarily high.
The next generalization was the surprisingly low incidence of accompanying pelvic pathologv other than cervical erosion; this latter undoubtedlv has a verv close relationship to urethral inflammation. While agreeing that gross pelvic pathology must always be corrected in women suffering from urinary symptoms, it is important to remember that cvstocele per se is not a common cause of such sympt.oms.
The physical examination of these patients may therefore reveal no abnormality at all and a catheter specimen of urine is next obtained; here, of course, lies another trap, since although the urine mizay contain red blood corpuscles, pus cells and B. coli, it is usually crystal clear, contains no deposits and mav even be sterile on culture; this fact has caused many surgeons to lose interest in these cases since thev argue that no inflammatory pathology can be present if the urine is clear and sterile. If these women are cystoscoped in the lithotomy position so that the vulva can be carefully inspected, it will be noted that in the more acute cases the urethral orifice is frequentlv cedematous and hyperaemic, but that in the long-standing cases there is no apparent pathological condition. Only three instances of caruncle occurred in this whole series. However, narrowing of the urethral lumen is one of the commonest findings and it should come as no surprise if a 22 Charriere cystoscope cannot be introduced into the bladder. Manv authors have now commented on this phenomenon, especially Stevens and Winsbury-White who consider that a urethral lumen which will not admit a 26 French sound is contracted. Urethral dilatation may be necessary therefore before cystoscopy can be performed. The cystoscopic findings in these cases varv but in the great majority of them the bladder shows the normal pinky yellow colour, while the ureteric orifice and the trigone may be normal as well. Symptoms in these women lead one to make a diagnosis of cystitis which is disproved time and time again by cystoscopy, and I feel that in general a diagnosis of cystitis is made far too loosely; as a primary lesion it is a rare condition. A localized trigonitis, however, is commonly associated with this syndrome. At times it may onlv involve the front of the trigone near the urethral orifice or it may run up along the area of one of Mercier's bars towards the ureteric orifice. Again, it may be absent altogether, but one thing is definite, it is never present without a similar or worse degree of pathology in the urethra and this would indicate that the inflammation commences in the urethra and spreads back to the trigone in most cases.
In seeking a cause for these women's symptoms a rapid routine cystoscopy mav, therefore, reveal no abnormality and it is not until the instrument is withdrawn to show the margin of the internal urethral orifice that signs of pathology are evident. A collar of large congested vessels mav be seen but the surest sign of trouble is the presence of cedematous, translucent, pedunculated or sessile polypi. It may only be possible to see these structures by holding the cystoscope obliquely so that it makes an angle of nearlv 45 degrees with the axis of the urethra. A foroblique telescope is much better for the purpose but, of course, the urethroscope is the ideal instrument. These polypi appear singly or in clusters, usuallv between 10 and 2 o'clock, some are solid, rigid hillocks (an excellent term used by Winsbury-White, 1939) , others are pedunculated and translucent and mav burst when the beak of the instrument is pressed on them, and certainlv if touched with the diathermy current.
Much research has been done on these polvpi or hyperplastic changes as they have been termed (Hyams, 1944) . Some workers think they are glands analogous to the male structure while others deny that there are glands in the female urethra, but all agree that they are pathological. I have removed several of the larger polypi with the cold punch, but the sections merelv show evidence of chronic inflammation in a fibrous tissule matrix. No gland tissue has been seen.
Synmptotms in relationi to clinzical findintgs. These hyperplastic urethral changes are found so often in association with the symptoms of frequency and dysuria, &c. that there can be little doubt they are a part of the syndrome. However, although the clinical evidence and the papers of many workers support this assumption, I have heard it argued that since these urethral findings are so common they can be of no significance. This is obviously a very important point and it was therefore decided to examine the urethrae of a control series of women of the same age-group who had never at any time complained of any symptoms of abnormal micturition. The selection was rigid in that micturition by day must not be oftener than three-hourly, no nocturia, dysuria, scalding, urgency or stress incontinence was allowable, and there had to be no previous attacks of cystitis or pyelitis during childhood or pregnancy, or particularly following marriage. The results of this investigation are interesting. Before a series of 70 women with no abnormal symptoms could be collected, over 200 women had to be questioned closely; i.e. 2 in every 3 women gave a history of some previous disturbance of micturition. In the average parous woman, nocturia would appear to be the rule, while urgency and day frequency at hourly intervals are not unusual. This shows the high incidence of minor degrees of urogenital pathology and is surely a reflection on our profession for taking so little interest in it. The 70 symptomless, normal women were admitted to hospital for various conditions such as interval appendicectomy, herniotomy, incomplete abortions, minor orthopaedic lesions, &c., and they were all urethroscoped under general anaesthesia; the urines in every case were normal. A further 19 random controls were selected for urethroscopy who, although they were not suffering from any urinary symptoms at the time, did give a history of previous attacks of cysto-urethritis.
A common error in medical papers is to present a small series of cases, admit that it is small, too small to enable any conclusions to be drawn, and then straightway proceed to draw these conclusions. I am therefore presenting these figures without comment for whatever they are worth.
Urethral polypi and hillocks were present in 5 of the 70 controls, but all of these 5 women were cases of abortions or salpingitis. Nothing pathological was found 'in 42 women suffering from non-genital lesions. Of the 19 women symptomless at the time, but having a previous urinary history, 13 or 68% showed evidence of urethral pathology. 70% of these 89 women were married and the only single woman to show any urethral changes was recovering from a salpingitis.
These figures do at least suggest that urethral polypi and hillocks are rare in a previously uninfected urethra, and that when present they do probably indicate an -inflammatory condition.
Mode of infection.-A careful history is most instructive and revealing in these women. The first symptoms date from the time of marriage in so many cases that there can be no doubt whatever that the sexual organs are very closely bound up with the aetiology of the condition. The first onset of urethral symptoms developed within three months of marriage in 80% of the women in the series. In 10% symptoms developed immediately after marriage and were duly recognized as so-called "honeymoon" cystitis. On the other hand, it is not only defloration which precipitates the attack; coitus after a prolonged interval appears equally to blame and numerous women who have been married for years and even borne children, complained of their first attack during their husband's leave f-rom the Services.
Lymphatic spread of infection from the cervix and external genitalia to the trigone undoubtedly occurs and the close relationship between erosion of the cervix and urethro-trigonitis is now generally accepted. Experimental work by Winsbury-White and others supports this assumption, whilst clinically one finds it a waste of time to try and treat the chronic urethritis without, at the same time, attending to a cervical erosion, if present.
On the other hand, I believe that in the majority of cases the primary acute infection reaches the urethra as a direct ascending infection from the vulva. Whichever route is correct, the vulva and external genitalia are still the source of infection and I see no reason for blaming septic foci in nasal sinuses, gall-bladders, and other distant organs. The external urinary meatus is bathed in bacteria all day long, mostly non-pathogenic, but contaminated with colon bacilli and other organisms after each act of defaecation. Normally the healthy urethra is able to resist infection but unusual trauma such as prolonged unaccustomed cycling or defloration or coitus after a long interval, provide the minute abrasions and congestive state necessary for the organisms to gain entry to the tissues. As previously stated, the acute stage is not often seen in hospital but, when it is, colon bacilli, streptococci or staphylococci can usually be cultured from the urethral smears. This is in contrast with the chronic form of this disease where urethral smears are either sterile or merely show diplococci, very occasionally staphy-lococci, but hardly ever colon bacilli. Pus cells, however, are present if micturition has not occurred for several hours.
Six women with honeymoon urethro-trigonitis were encountered in the acute stage, but will be discussed later with the pyelitis cases.
Pyeloniephritis. I now wish to discuss the oetiology of pyelonephritis in women of this same age-group. The bulk of the literature on this subject is concerned with the possible route oy which infection reaches the kidneys. The popular theory is that of hcematogenous infection from some distant focus, that is, a bacteriaemia. The second theory is that of ascending infection either up the lumen of the ureter, -probably very rare, or via the peri-ureteric areolar tissLue or the lymphatics. Final proof is still a long way off. The haematogenous theory supposes that organisms from the gall-bladder, appendix, colon, or haemorrhoids, &c., somehow gain entry to the blood-stream setting up a bacteriatmia which in turn causes a pyelonephritis. Obviously, this sequence of events can occur, but it seems most unlikely that it is the usual mode of kidney infection.
There is no proof that a bacteriaxmia is present before the onset of a pvelitis, although admittedly, positive blood cultures have been recorded during the height of a rigor in pyelitis, but this does not prove that the infection is brought by the blood-stream to the kidney. In none of my cases was a rigor the presenting symptom, in fact the rigors, which were common before the use of sulpha drugs, generally occurred at the height of the infection, often only after several days, and this is surelv more in favour of a theory that the rigor is due to a liberation of organisms from the kidney into the bloodstream and not vice versa.
Even assuming that a coliform or other bacterikmia does occur on occasion and remiain svmptomless and this is non-proven it must next be decided whether this bacteriamia can produce a clinical and pathological picture similar to the usual clinical pyelitis. Experimental pyelonephritis has been produced by many workers, notably Mallory (1940) , and his colleagues, who injected saline emulsions of B. coli communis intravenoUsly to rabbits. It was found that if the ureter had been previously obstructed, pyelonephritis developed in this kidney but not in its fellow. These results were obtained in 75%k of their experiments. If the ureter was not interfered with no pyelonephritis developed in any of their animals. Lucas (1908) explained these results following ureteric obstruction by demonstrating a slowing of the venous circulation as a result of the raised intra-ureteric pressure, and he thought this allowed more time for the circuLlating organisms to gain a foothold. Although this theory could be used to explain the mode of infection in congenital hydronephroses, &c., it seems rather strong evidence against a hvcmatogenous infection in an anatomically normal kidney. It might even be thought to explain the mode of infection in pyelitis of pregnancy were it not for the fact that we now know there is a greatly increased blood supply to the kidney duLring pregnancy; also, of course, the intra-ureteric pressure in pregnancv is less, not greater than normal (Traut, 1936) . The SLupporters of the hoematogenous theory believe that the coliform organisms come from the bowel, and I have heard it said, and it is stated in many textbooks, that some acuLte gastro-intestinal upset frequently precedes the onset of a pyelitis; this is not true. Admittedlv, one case in the 246 suffered from diarrhoea lasting three days before her pyelitis, but in general the incidence of associated chronic gastro-intestinal disease was very low: 2 cases of mild cholecystitis, 2 probable peptic ulcers and a case of colitis: statisticallv insignificant in women of this age-group. Personally, I think that all the experimental evidence brought forward in favour of a blood-borne infection in pvelitis is most unconvincing, while much of it could be used as counter-evidence. The hxmatogenous infection seldom fits into the clinical picture whilst it is difficult to see how it can explain recurrent attacks of pyelitis.
The next theory is that of an ascending infection from the lower urinarv tract at one time the popular theory. Earlier workers assumed that the organisms travelled up the lumen of the ureter, but this is now thought to occur very rarely in the presence of a normal uretero-vesical orifice.
Ascending infection up the peri-ureteric areolar tissue remains for consideration; this is denied by many workers who assert that the lymphatics of the ureter run horizontally to the lumbar nodes and not vertically upwards; but some years ago Winsbury-White (1933b) demonstrated that Indian ink particles injected to the base of the bladder were eventually found in the hilum of the kidnev. This work has not received the full recognition it deserves, especially in this country. Severe cases of urethro-trigonitis frequently have symptoms and signs of a peri-ureteritis and this I think is only a stage on the way to a clinical pyelitis.
Peri-ureteritis.-This is a well-recognized entity in America, but is seldom described in this country. The symptoms are a dull, almost continuous pain in one or both iliac fosse and groins, interspersed with mild spasms of colic. The symptoms are variously made worse or better by the onset of menstruation and this can be accounted for by the fact that the ovary and the lower end of the ureter have an almost common nerve and blood supply.
In the fairly large proportion of women who are still unrelieved of their symptoms by appendicectomy and attention to cystic ovaries, the passage of a ureteric catheter may produce a dramatic cure. In many cases the mere dilatation of the urethra alone will relieve the ureteric pain.
I believe that this peri-ureteritis is a definite clinical entity, closely related to urethrotrigonitis. One finds repeatedly that while ureteric catheterization is relatively painless in normal women, those suffering from urethro-trigonitis will complain of deep iliac fossa pain the moment the catheter is introduced. If excretion pyelograms are performed during the active stages of an acute urethrotrigonitis, or during an exacerbation, very poor visualization of the upper urinary tract is obtained. This is due to pelvic and ureteric irritability producing rapid emptying as shown by the early concentration of dye in the bladder. This is only a transitory phenomenon and normal visualization returns when the urethral symptoms are relieved.
Although many radiologists will not agree, I believe that evidence of peri-ureteritis is frequently seen in excretion pyelograms particularly in cases of chronic urethrotrigonitis. Ureteric kinking if it is constant and cannot be corrected by alterations in breathing or posture, is pathological and is due to peri-ureteric adhesions.
The extreme kinking seen during pregnancy will return to normal so long as the patient does not develop a severe pyelitis. After a severe infection these kinks are definitely permanent. Similar, but obviously not such marked, permanent kinks are seen in urethro-trigonitis patients, who have never had an actual pyelitis, so that there is as much evidence in favour of an ascending peri-ureteritis from the trigone, as there is in favour of a descending one from the kidney.
Occasionally the ureters and pelves are seen filled all the way down, either due to a mild atonia or to a mild spasm at the lower end. This condition will generally return to norTnal when the urethral pathology is attended to. Clinical data.- Table I shows the data of the 246 pyelitis cases under review and a detailed study leaves me convinced that a pyelitis very rarely develops in a patient with 
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33 '3°% 54% A combination of some gross pathology, or a urethrotrigonitis or a previous history of urinary tract infection was present in 81% of the 246 women. a previously anatomically normal or uninfected renal tract. It will be seen that 18% of the non-pregnant and 16% of the pregnant women had some gross urological pathology which in many cases called for major surgical intervention. The next important finding was that 35% of the non-pregnant and 35% of the pregnant women gave a history of some previous urinary tract infection, such as, a previous attack of pyelitis, cystitis, or a urethritis, severe enough to make them seek medical advice. Many more women complained of attacks of frequency, dysuria, urgency, or perhap3 cven terminal haematuria which they called a chill on the bladder, but did not bother to see a doctor about it. This means that preceding the attack of pyelitis under consideration there was proof of some urinary tract pathology in 50% of the non-pregnant and 52% of the pregnant women.
The incidence of pyelitis of pregnancy is very little greater than the incidence of pyelitis in non-pregnant women of the same age-group. The aetiological factors appear to be the same and there is nothing special about pyelitis of pregnancy; it is merely a Section of Urology 747 pyelitis occurring in a pregnant woman but owing to the associated physiological dilatation and stasis the symptoms are more severe and the treatment is more difficult.
Returning to the groups A and C on Table I , conjgenital anomalies and hydronephrosis, it is generally agreed that patients with congenital anomalies are more prone to urinary infection than normal individuals. One can readily understand that a few pathogenic organisms which would not affect a normal kidney might produce a serious infection in a congenital lesion with stasis, but given this stasis the route by which infection reaches the kidney is still disputed. Mallory's experiments (1940) with obstructed ureters show that a haematogenous infection is certainly possible under such circumstances, but I do not feel that it is the usual route and I would like to describe some cases where an ascending infection was more than likely.
'CASE I.-A woman of 22 was admitted following defloration, with an acute urethritis later becoming a typical pyelitis. The clinical picture resolved rapidly with chemotherapy, but the patient was seen again ten days later after her discharge from hospital, with a return of symptoms on resuming normal sexual relations. Her pyelogram reve,aled a congenital hydronephrosis, later proved to be due to an aberrant vessel. This is a very good example of a congenital lesion with quite obvious stasis remaining perfectly symptomless for 22 years until it becomes infected from a urethritis. CASE II.-A girl of 22 set off with a companion to cycle to Oxford. iShe was an inexperienced cyclist and having reached High Wycombe she became so "saddle-sore" she abandoned the effort -and returned home by train. On the train she had scalding micturition with some terminal haematuria. !Her urethritis persisted for five days when she was sent to hospital as a typic,al acute appendicitis because of tenderness in the right iliac fossa. The real cause of her trouble was infection in a bilateral megalo-ureter. She had repeated attacks of pyelitis after this one and finally died from uraemia.
There is little doubt that infection came from below in both of these cases.
There were 14 cases of honeymoon pyelitis which will now be considered in conjunction with the six cases of honeymoon urethritis alreadv referred to, since they provide a very important actiological link between urethro-trigonitis and pyelitis. Defloration urethritis is a very common condition, but it is usually mild and transient so that medical aid is seldom sought. It is hardly mentioned in the textbooks. Defloration pyelitis, however, is a well-recognized entity in the textbooks, most of which avoid any mention of the route by which infection gains access to the kidney. In all of these 20 women a careful history showed that following the attempt or the act of coitus, dysuria and frequency were experienced within a few hours, but it was several days before the unfortunate ones developed their pyelitis. Undoubtedly the primary infection was in the urethra in every case. CASE III.-A 21-year-old girl was admitted from a Service hospital with a subsiding pyelitis. Three months previously she had been married during a forty-eight hour leave, and had developed a severe acute urethuitis with terminal haematuria which lasted for five days. Usual tests for gonorrhcea were negative and a week later she went on .a fourteen days' honeymoon which resulted in a further attack of urethritis, followed at the end of the week by a severe left pyelitis necessita(ting her admission to a hospital with rigors, &c. After this she had persistent frequency and dysuria with, exacerbations following coitus until finally she developed a bilateral pyelitis during which I saw her. Her excretion pyelogram showed a congenital right dilated upper calix and a left small but otherwise normal-looking pelvis. Inspection revealed a very markedly contracted and cedematous urethra rendering instrumentation impossible without preliminary dilatation under an anaesthetic. Urethroscopy later showed a typical urethro-trigonitis but no polypi. Cystoscopy, however, revealed two complete left ureters, not showing in the excretion pyelogram. She also had a small cervical erosion. Here is a girl with congenital renal anomalies which remained symptomless for 21 years until she developed the urethritis. There can be little doubt that her pyelitis was an ascending infection.
An interesting postscript to this case was the fact that after her urine had been rendered sterile for three weeks, and her erosion cured, her next act of coitus brought on an acute urethritis lasting for forty-eight hours. She was therefore given sulphathiazole tablets with instru,ctions to take 4 grammes during the twenty-four hours preceding coitus; this regime proved completely effective.
CASE IV.-This illustrates the point that "honeymoon" pyelitis is not confined to brides. A 33 year-old woman with one child aged 3 was admitted to hospital with a mild pyelitis and a history of frequency and dysuria for some months.
Examination only revealed a chronic urethritis with polypi. She became symptomless after diathermy fulguration of these polypi. However, she was readmitted twice more at five-week intervals and this made me suspicious. 'Close questioning revealed that her husband came on Service leave every five weeks and her attacks followed intercourse. Subsequent attacks of pyelitis and/or dysuria were prevented by her taking sulphathiazole twenty-four hours before her husband's return. Subsequent treatment of his and her non-specific urethritis has resulted in a cure for both partners but the wife still insists on her prophylactic sulphathiazole.
Returning to Table I again, Group J shows that 58-5% of the pyelitis cases had urethroscopic evidence of the presence of urethro-trigonitis while Group K indicates that at least 54% of them had this urethro-trigonitis before the onset of their pyelitis, as judged by the fact that symptoms of urethritis preceded the pyelitis, often by several days.
Taking the whole series, a combination of some gross pathology, or urethro-trigonitis or a previous history of urinary tract infection was present in 81% of the 246 women.
I would suggest therefore that pyelitis is seldom a primary disease in itself but is merely a dramatic incident occurring during the course of a generalized urinary tract infection.
In conclusion I would say that the female urethra is a very common source of latent urinary tract infection, neglect of which leads much needless suffering.
As for the relationship of the urethra to pyelonephritis, although actual proof is lacking the theory of ascending infection has as much, if not more, clinical evidence in its favour than any other theory.
There appears little doubt that a great majority of pyelonephritis patients have an underlying pathological condition and for this reason I would make a plea for their being regarded as surgical, not medical, cases, since only by this means will they receive full urological investigation.
Mr. H. P. Winsbury-White: A valuable experimental study bearing on the relationship between urethral and renal infections has been carried out by vHelmholz of the Mayo Clinic. He injected cultures of living organisms into the urethra and on killing the animals (rabbits) the organisms were identified in inflammatory lesions in the renal substance. A point of considerable practical interest arising from these experiments is that in several instances urine taken from the renal pelvis at the time the kidneys were removed failed to reveal the presence of organisms on careful laboratory investigation.
The phenomenon of renal infection which is not substantiated by urinary findings is well known to us all in certain cases of renal abscess, but the co-existence of the two states in mild degrees of renal infection is not so well known. This is largely because in these mild infections we are almost entirely dependent on animal experiment for confirmation of the presence of a renal lesion.
Helmholz's experiments, however, open up a line Wof inquiry we can profitably follow in early cases of kidney pain, for if we investigate the urethra in all such cases, and in some of them ifind a lesion, and the treatment of this alleviates the renal symptom, it is not an unreasonable conclusion that there is a renal *change which owes its oiigin to the urethral lesion.
Let us take a commonplace example: A young woman has had intermittent pain in one loin on and off for several years. There is mild chronic frequency which with the renal pain tends to flare up from time to time. Neither the laboratory report on the urine, nor the intravenous urograms throw any light on the cause of the symptoms.
The cystoscopic picture shows that the general bladder cavity is quite normal in appearance, and unless we examine the front of the trigone and the internal urinary meatus with great care, it may escape our notice that -inflammation exists in one or both of these localities. The examination of such a case should not be terminated without urethroscopy. Commonly this procedure will show chronic inflammatory changes in the posterior urethra.
The whole area of inflammation just referred to is small but compact, it can be properly described as a urethrotrigonitis, or in some cases a urethro.cervico-trigonitis, because the internal ur,inary meatus is also involved. The lymphatic connexion between this bladder-neck region and the kidneys is of course outside the bladder and ureters, and the healthy-looking vesical mucosa which is seen on cystoscopy is apt to distract one's attention from the probability that the urethro-trigonitis has anything to do with the renal symptoms, but the disappearance -if this occurs-of the renal pain as a result of the appropriate treatment of the urethro-trigonitis is proof enough of the interdependence of the two widely separated conditions.
Developmentally the posterior urethra arises as a protrusion from the bladder. The zone comprising the front of the trigone, the internal urinary meatus and the posterior urethra is indeed entitled to our earnest attention because it is also involved in the following well-known conditions: Median bar formation; fibrous constriction of the internal urinary meatus; and the various. prostatic changes we know so well.
Is it likely that these commonplace states at the bladder-neck suddenly begin to develop without apparent reason; or are they preceded by gradually occurring and insidious changes in the region concerned? Such a question must lack a definite answer uinless routine observations are made in young patients who develop disturbances of micturition.
I have always approached the examination of children and young adults with chronic frequency and other disturbances of micturition, with the feeling that one is probably dealing with the incipient stages of diseased states with which we are all familiar in adult life.
In looking back over one's own cases of urethro-trigonitis which have been associated with upper urinary tract symptoms, one can divide them into several categories according to the nature of the renal symptoms: (1) Intermittent aching in the loin; (2) chronic aching in the loin; (3) attacks of pyelitis; (4) chronic pyelonephritis. There is a background of frequency of micturition in all these cases.
The proof of the dependence of the upper urinary tract changes and symptoms on the lower urinary tract pathology lies in the improvement in the renal symptoms, which goes hand in hand with the improvement in the urethro-trigonitis as the latter is given the appropriate treatment.
I have found it quite usual to control the tendency to attacks of pyelitis, by treating an existing urethro-trigonitis. I could recite innumerable cases of other kinds where kidney symptoms have been controlled in the same way.
One particular group of cases should be mentioned, however, because it is apt to be very distressing. I refer to attacks of cystitis and pyelitis which follow quickly upon sexual intercourse. Such a train of events is dependent upon trauma to a granulomatous urethra, and the symptoms come on within forty-eight hours of intercourse.
I recently had a patient who complained of five attacks of cystitis two of which were accompanied by pyelitis.
She was quite definite that each attack followed within forty-eight hours of intercourse. Naturally both she and her husband were worried about these incidents.
Urethroscopy showed several large polypi in the posterior urethra. After appropriate treatment of the urethra, the attacks ceased.
Organisms in the urine.-It has been of some interest to divide these cases with renal symptoms into categories in relation to the presence of organisms in the urine, and in an ascending order of severity: (1) No organisms at all; (2) organisms intermittently in the bladder urine; (3) organisms chronically in the bladder urine; (4) organisms intermittently in the kidney urine; (5) organisms chronically in the kidney urine.
Modern anatomists have demonstrated lymphatics between rectum, cervix and bladderneck. We know how B. coli is attracted to a well-prepared soil.
The lymphoid collections in the submucous tissue of the posterior urethra and bladderneck which have been demonstrated by different research workers seem to be the initial foci of infection in these parts.
TREATMENT Treatment which I have carried out for many years on the urethral foci is by urethral dilatation, but fulguration of urethral polypi is essential in certain cases. I believe that the benefit from the urethral dilatation is by promoting drainage from foci of infection.
There are, however, so many different ways in which this treatment can be carried out that we may expect an equal variety of results. It is therefore very unsatisfactory to state that urethral dilatation is good or it is bad, without giving details as to how the treatment has been done.
There are three phases in the symptoms following urethral dilatation. Each one ofthese phases varies in different cases, according to the circumstances of the case, and the judgment shown by the operator.
(1) The immediate reaction.-Often the only symptom is dysuria, lasting a few hours;but cystitis may occur. This generally means that the dilatation has been carried too far. I believe that it takes about two weeks for all local signs of an instrumentation to pass, therefore I never give the se,cond dilatation until three weeks have elapsed since the first one.
(2) The period of improvemeTit of the symptoms under treatment.-This is extremely variable, it generally lasts for about three weeks after the first treatment, but it may last for only three days, or it may persist for many months. In some cases no improvement need be expected in renal symptoms. If no improvement results in bladder symptoms in spite of several treatments, the genital system should be searched carefully, to be sure that there is not some adjacent focus of infection whi,ch has been overlooked.
(3) The tendency to relapse.-The first sign of this is the signal for the treatment to be repeated.
Technique
There are many faults which can be committed in connexion with this treatment, and in the course of having treated many hundreds of women, I have been guilty of many of them. Perhaps the easiest mistake to make is to carry the dilatation too far at a particular treatment. The next common mistake is to give the treatment too often.
Instruments
In women straight metal sounds graduated in the Charriere scale are the best. On the occasion of the first visit the calibre of the urethra should be gauged by taking a 24 Ch. instrument. On this occasion further dilatation should proceed only until an instrument is gently gripped. Subsequent dilatations should proceed so as to increase one Charriere at each visit. For most women a maximum of 30 Charriere should be regarded as the top size, but many should never reach this; in odd cases 32 Charriere is the correct maximum size.
One can only condemn the use of Hagar's cervical dilators; they are too crudely graduated for this purpose.
Inte?vals between the dilatations. For adults these should as a rule be gradually extended, although it may be necessary to vary these at certain points, according to progress. The intervals 1 generally allow after the first interval of three weeks are expressed in months as follows: 1, 11, 2, 3, 4, 6, 9, 12, but it is important to be ready to extend an interval between treatment, when there is no tendency for symptoms to return.
It should be hardly necessary to add that badly conducted instrumentation will do more harm than good.
Mr. Clifford Morson drew attention to the experiments of Mottram on the effect of irradiation of the large bowel in which he showed that, when the mucin-forming cells of the mucous membrane were damaged, the colon bacilli migrated from its surface to the pericolic lymphatics and thence to the blood-stream. One could therefore postulate that a long-standing chronic constipation or other chronic lesion of the large gut which interfered with the function of the goblet cell would cause an infection of the urinary tract with the Bacillus coli. The bowel cannot be ruled out entirely as a source of infection. There were unquestionable cases of colon bacilluria in the female associated with lesions of the bowel such as diverticulitis and chronic constipation.
Mr. J. Gabe: I have -had numerous opportunities of observing the urethroscopic and cystoscopic appearances described by Mr. Hanley and can testify to the favourable response of patients to appropriate measures, e.g. urethral dilatation, fulguration of polypi and cauterization of cervix. I noticed that neither Mr. Hanley nor Mr. Winsbury-White mentioned the frequent finding of residual urine in these cases.
I have often met with chronic urethrotrigonitis in cases of pyelitis of pregnancy. To quote merely one example. A young woman had an attack of "cystitis" four months after marriage. Shortly after this she became pregnant. In the puerperium she had an attack of left-sided pyelitis but pain persisted in the left loin after the acute attack had subsided. Examination revealed the -coexistence of a large cervical erosion, urethrotrigonitis and a large left-sided hydronephrosis. Within a few months she again became pregnant and the left kidney was removed to Iprevent further trouble. The concomitant lesions are in the process of being treated. One has heard it said that abnormal appearances such as have been so well and so fully described by Mr. Hanley are due to instrumental trauma, but having seen many normal urethrae one knows this is not true. I might add that when I first became interested in this subject as the result of seeing Mr. Winsbury-White's work at St. Paul's Hospital I felt rather sceptical, but I must confess myself completely in agreement with the findings and with the efficacy of the established methods of treatment. [April 25, 1946] The following Cases and Specimens were shown: Urological Reflections By SIR HENRY WADE, C.M.G., F.R.C.S.Ed. AFTER some introductory remarks on the methods of urological diagnosis in vogue when he was a student, Sir Henry Wade continued:
Determination of renial fluniction-.The determination of renal function by the physician is most commonly made by carrying out a urea concentration test or a similar method. In my experience the simpler method of blood examination, wherein the blood urea is estimated, the urea nitrogen or non-protein nitrogen and creatinine determined, has proved a most valuable diagnostic aid. There is, however, one method that I would put first of all, which many of the younger urologists are liable to overlook, and that is, the examination of the patient's tongue.
The Operative Treatmnenzt of Prostatic Disease: The prostatic gamjible.-Castration:
The first form of treatment I saw carried out for the relief of prostatic obstruction due to simple prostatic hypertrophy was by castration, a barbarouis procedure, but one based upoIn an idea which has in it a certain germ of great truth.
Vasectomy: As the unfortunate patients occasionally suffered from a complete mental upset following this treatment it was modified to that of vasectomv, which also did no good but fortunately did no appreciable harm. I left my post as a young Resident in the Roval Infirmary of EdinbLurgh to proceed to South Africa in the capacity of a civil surgeon, an individual who was described as one who received the pay of a MIajor, the rank of a Captain and the dress of a Hindu dispenser, and there was attached to the No. 1 General Hospital at Wynberg where my colleagues were Sir Charles Gordon-Watson, Frank Gairdner and certain others. After a stay of three weeks we were sent up country and for a year and ten months I never slept under a roof and lived on the open veldt and ultimately returned t.o teach Anatomy under Sir William Turner in the dissecting room of Edinburgh University during the winter, a contrast in existence that it took all my will power to survive. Following this came my further training in surgery as Resident and Clinical Tutor and Private Assistant, and I had the good luck to be appointed Conservator of the Royal College of Surgeon's Museum. I now decided on a course that at the time was thought to be unusual if not dangerous, to give up the practice of surgery entirely and become a whole-time Pathologist to the Royal Infirmary, Edinburgh, for two years. All the postmortem examinations done on surgical cases were carried out bv mvself, and in certain of these the operation of prostatectomv had been carried out and I was interested to observe how frequently there was revealed a pronounced degree of hydronephrosis and how sometimes the renal secreting tissue was reduced to a thin membrane covering bags of water.
Visit to St. Peter's Hospital.-These were the davs when Freyer was at the height of his well-deserved fame, and I came South to see him operate at St. Peter's and I well remember a case he dealt with. In companv with a few others I sat on a bench in the operating theatre: facing us was the operating table and beyond it the wash-hand basin opposite which a clean roller towel hung up. The operation was carried out speedily and simply by that most dexterous surgeon, who removed the gland in one piece, introduced his drainage tube and enfolded the skin around it by suture and brought the specimen over to where we were sitting and demonstrated to us to his satisfaction the fact that he had removed the entire gland. Now at this stage a controversy existed as to whether his statement was in truth correct. Thomson Walker supported his view, and in common with others I studied the question.
